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The Red-bellied Snake (Storeria occipitomaculata) primar-
ily occurs in eastern North America, from Saskatchewan 
to Nova Scotia south to eastern Texas and central Florida, 
with disjunct populations in the Black Hills of South Da-
kota and adjacent Wyoming, as well as in south-central 
Nebraska (Ernst and Ernst 2003, Fogell 2010). This snake 
typically inhabits moist woodlands but also occurs in open 
fields, grassy habitats, and moist meadows within forests 
or near water (Ernst and Ernst 2003, Ballinger et al. 2010). 
In Nebraska, Red-bellied Snakes only have been observed 
within the Platte River flood plain in five counties: Buffalo, 
Dawson, Hall, Kearney, and Phelps (Fogell 2010, Geluso 
2012). The Red-bellied Snake is listed as a Tier 2, at-risk 
species in Nebraska (Schneider et al. 2011), in part, because 
it is relatively uncommon throughout its range (Ernst and 
Ernst 2003, Ballinger et al. 2010) and limited information is 
available about the ecology and natural history of this dis-
junct population (Ballinger et al. 2010, Fogell 2010, Geluso 
and Harner 2013b). This species likely is active year-round 
in the southernmost parts of their range, such as in Flor-
ida and the Carolinas (Ernst and Ernst 2003), but they are 
documented active only from March to October in Kansas, 
Missouri, and Virginia (Ernst and Ernst 2003); from May to 
October in the Black Hills of South Dakota (Kiesow 2006); 
and from April to October along the Platte River in Ne-
braska (Ballinger and Beachly 1999, Geluso 2012, Geluso 
and Harner 2013b). Herein, we report the earliest emer-
gence date for Red-bellied Snakes in Nebraska; summarize 
data from museum specimens, published accounts, and 
unpublished observations to determine seasonal aboveg-
round activity in the state; and discuss implications of 
early emergence of herpetofauna coinciding with an abun-
dance of migratory birds, notably Sandhill Cranes (Anti-
gone canadensis), along the Platte River in spring.
We observed an adult Red-bellied Snake on 12 March 
2016 at about 1400 h Central Standard Time along the 
Platte River near Gibbon, Buffalo County, Nebraska (Fig. 
1; 40.6680°N, 98.8897°W, WGS 84, 633 m elev.) crossing 
a dirt two-track road at the Iain Nicolson Audubon Cen-
ter at Rowe Sanctuary. The observation site was located 
about 75 m south of an active channel of the Platte River. 
A narrow, deciduous riparian forest about 20-m wide was 
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situated between the river and road, with an overstory 
dominated by mature Plains cottonwood (Populus deltoides 
var. occidentalis), green ash (Fraxinus pennsylvanica), and 
white mulberry (Morus alba), and an understory domi-
nated by rough-leaf dogwood (Cornus drummondii). Other 
species of trees and shrubs in the forest included Amer-
ican elm (Ulmus americana), Siberian elm (Ulmus pumila), 
Russian-olive (Elaeagnus angustifolia), eastern red-cedar 
(Juniperus virginiana), smooth sumac (Rhus glabra), plum 
(Prunus spp.), and American bittersweet (Celastrus scan-
dens). Botanical names follow Kaul et al. (2006). Eastern 
red-cedars comprised < 10% of the forest. South of the 
road was an agricultural field rotated annually with corn 
and soybeans. In 2015, the portion of the field closest to 
the capture site was planted with soybeans, whereas the 
western part of the field was planted with corn. Weather 
conditions included a high temperature of 14°C and clear 
skies until about 1100 h, followed by overcast conditions. 
The previous day, the high temperature was 22°C with 
clear skies and S to SW winds. The overnight low temper-
ature was -2°C and occurred at about 0700 h on 12 March 
(Kearney Municipal Airport, www.wunderground.com).
Figure 1. Red-bellied Snake (Storeria occipitomaculata) observed in Buffalo County, Nebraska, on 12 March 2016, on 
a dirt road near adjacent to a riparian woodland and agricultural field. Photograph by M. Harner.
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We amassed a total of 48 observations of Red-bellied 
Snakes, including 33 voucher specimens housed in mu-
seums (n = 25, University of Nebraska State Museum in 
Lincoln, UNSM; n = 3, University of Nebraska at Kearney, 
UNK; and n = 5, Sternberg Museum of Natural History 
in Hays, Kansas, FHSM), 5 observations from published 
accounts (Geluso and Harner 2013b), and 10 additional 
observations reported herein to summarize known sea-
sonal activity of this species in Nebraska (Table 1). Those 
records indicate that observations occurred in March (n = 
1), April (n = 5), May (n = 4), June (n = 1), July (n = 3); July-
August (n = 7), August (n = 7), September (n = 14), and 
October (n = 6). Some specimens donated to the UNSM 
were labeled July-August, as specific data on month 
was not provided with specimens. Based on previously 
published accounts, the earliest seasonal date of occur-
rence was 6 April 1999 (UNSM ZM# 16282, Ballinger and 
Beachly 1999) and the latest was 24 October 2011 (FHSM 
#16161, Geluso 2012). Our observation on 12 March 2016 
represents the earliest date of occurrence for Red-bellied 
Snakes in Nebraska by 28 days. This early observation 
of aboveground activity might reflect a general warm-
ing trend across the United States (Bathke et al. 2014) or 
a paucity of emergence data for the species in Nebraska, 
with the species previously emerging in March, albeit un-
documented. A museum record collected on 28 October 
2011 (FHSM #16163, Table 1) extends the known activity 
period in autumn by 4 days.
Aboveground seasonal activity of Red-bellied Snakes 
in Nebraska, spanning March to October, matches the 
period when these snakes are active in adjacent, south-
erly states of Kansas and Missouri (Ernst and Ernst 2003), 
rather than the population in the Black Hills of South Da-
kota that is active from May to October (Kiesow 2006). 
The longer seasonal period of activity in the southern 
populations might be associated with warmer winter 
temperatures and longer frost-free periods in these ar-
eas. For example, northwestern Nebraska, immediately 
south of the Black Hills, has later spring freeze dates and 
earlier autumn freeze dates than south-central parts of 
the state (Lawson et al. 1977). Warmer temperatures and 
sunny days during winters can lead temperate ectotherms 
Figure 2.  Open cottonwood woodland with grassy understory where many observations of Red-bellied Snakes (Storeria occipi-
tomaculata) were documented in Dawson County, Nebraska, during the last 30 years. Photograph by M. Peyton, October 2016.
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to emerge during hibernation or emerge earlier from hi-
bernation (Jacob and Painter 1980, Burger et al. 1988, Bl-
ouin-Demers et al. 2000).  Earlier emergence phenology, 
however, might increase the risk of fatality by biotic and 
abiotic factors, including increased predation and/or ex-
posure to lethal environmental conditions (Jacob and 
Painter 1980, Forrest and Miller-Rushing 2010). In cen-
tral Nebraska, Wiese et al. (2016) recently observed three 
adult North American Racers (Coluber constrictor) that 
likely died due to exposure to freezing temperatures in 
Hall County, Nebraska, on 30 January 2016, after an un-
usually warm period in late January.
Early emergence of Red-bellied Snakes might alter in-
ter-species interactions, especially if above-ground ac-
tivities coincide with an abundance of potential preda-
tors. The Big Bend Region of Platte River in south-central 
Nebraska is a major spring stopover site for migratory 
birds traversing the Central Flyway, notably cranes. More 
than 500,000 Sandhill Cranes stop along the Platte River 
for several weeks each spring, peaking middle to late 
March (Kinzel et al. 2006, Krapu et al. 2014). The Platte 
River also is within the center of the Whooping Crane 
migration corridor and is a region of high stopover use 
intensity (Pearse et al. 2015). Both species of cranes uti-
lize habitat and food resources associated with the river, 
surrounding grasslands and wetlands, and nearby agri-
cultural lands (e.g., Reinecke and Krapu 1986, Davis and 
Vohs 1993, Austin and Richert 2005). Sandhill Cranes 
often feed on grain, especially corn, but they also con-
sume invertebrates, such as earthworms, snails, and in-
sects (Reinecke and Krapu 1986), as well as small verte-
brates (see references in Mullins and Bizeau 1978, Hunt 
and Slack 1989), including snakes (https://www.youtube.
com/watch?v=RVG4Yq6HjkI). Whooping Cranes are op-
portunistic feeders and tend to be more carnivorous than 
Sandhill Cranes (Hunt and Slack 1989, Davis and Vohs 
1993) and have been observed predating a Gulf Saltmarsh 
Watersnake (Nerodia clarkii clarkii) on wintering grounds 
(Geluso and Harner 2013a), Plains Leopard Frogs (Litho-
bates blairi) at stopover sites in south-central Nebraska 
(Geluso et al. 2013), and other small vertebrates through-
out the migration corridor (Allen 1952). Because migra-
tory cranes forage during the day, and Red-bellied Snakes 
are diurnal during spring (Ernst and Ernst 2003, Geluso 
and Harner 2013, this study), cranes might pose a preda-
tion risk for the snakes if future emergence and migra-
tion periods coincide. Furthermore, land managers have 
cleared vegetation, including riparian woodlands, within 
and adjacent to river channels for several decades to in-
crease view widths for roosting cranes and promote use 
by migrating individuals (e.g., Jenniges and Peyton 2008 
and references therein). Further studies are warranted to 
better understand the abundance of this disjunct popula-
tion of Red-bellied Snake, its use of riparian forests along 
the central Platte River, and interspecies interactions un-
der changing climatic regimes. 
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